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A series of experiments to be reported soon" have shown that both
the filtrates of broth cultures of acid-fast bacilli and the organisms
themselves contain active lipase. The period of maximum lipase
activity of these organisms, furthermore, coincides rather closely in
time with the period of maximum vegetative activity of the bacteria.
This phenomenon was established by comparing the fat- and ester
splitting power of the filtrates of these cultures with their proteolytic
activity under the same conditions of incubation.

Bacteria which are not acid-fast also appear able to split fats.
According to Rubner," this phenomenon is usually a "fat fermenta
tion," not brought about by a fat-splitting ferment (lipase), but
rather by the direct action of the bacterial cytoplasm. Other obser
vers, notably Sommaruga," and Wells and Corper," believe a true
lipolysis takes place. Several well-known pathogenic bacteria, accord
ing to these observers, possess a lipase. It is not definitely determined
whether this ferment is a true endo-lipase liberated only when the
organisms are disrupted, ordinarily by autolysis, or whether this
lipase is, in part at least, a true exo-ferment. The composition of
the medium in which these organisms are grown, furthermore, may
conceivably influence the nature and extent of the lipolytic activity
of these bacteria, and it was with these several possibilities in view
that the following experiments were made.

The organism selected was a stock culture of B. tyPhosus, which has
been on artificial media for several years. It is perfectly typical in every
respect. The media were, respectively, plain nutrient meat-juice-peptone broth,
freed from fermentable sugar by the Theobald Smith method, and the same
broth to which was added 1 per cent. C. P. dextrose prior to sterilization,
which was performed in the autoclave after these media were flasked in 100 c.c.
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amounts. The organism (in duplicate) was grown in parallel cultures for
several repeated transfers, respectively, in plain and dextrose broth prior to
inoculation in these flasked media, to develop whatever latent lipolytic possi
bilities these two media might induce in the organism. The media, after inocu
lation with these two strains. were incubated at 37 C. and a flask of each broth
was examined at stated intervals. The technic of examination was as follows:
The cultures. were filtered through sterile Berkefeld filters and the filtrates
(with suitable media and ester controls) tested for lipolytic activity according
to the procedure described in detail elsewhere," The bacteria which were held
back by the filters were scraped off into toluol water and also tested for
lipolytic activity by the same procedure. But 1 c.c, of the filtrate was tested
for its activity, representing theoretically but 1/100 of the total amount in the
culture, while the entire amount of bacteria from the same culture, so far as
they could be recovered, were employed for the same end. The results are
given in Table 1.

TABLE 1.

Plain Broth Dextrose Broth

0.25

0.30
0.25
0.25
0.25
0.30
0.20
0.25

0.25
0.25
0.30
0.35
0.40
0.50
0.35
0.40
0.40
0.40

Ethyl butyrate

0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.44
0.67

--------1-----1----1---

0.05 +2.20 0.70
0.05 +2.30 0.70
0.05 +2.80 0.70
0.05 +2.80 0.70
0.05 +3.10 0.70
0.10 +3.20 0.70
0.05 +3.30 0.70
0.05 +3.20 0.70
0.10 +3.70 1.40
0.15 +3.80 2.10

0.20
0.25
0.20
0.20
0.30
0.35
0.40
0.50
0.40
0.45

I Ethyl butyrate

0.44
0.65
0.87
0.87
1.09
0.87
1.09
1.31
1.31
1.31

1.4
2.1
2.8
2.8
3.5
2.8
3.5
4.2
4.2
4.2

1 -0.30'
1 -0.30
3 -0040
3 -0.30
5 -0.40
5 -0.50

10 -0.70
10 -0.60
16 -0.80
16 -0.70

~I
A
B
A
B
A
B
A
B

In Table 1, A and B are parallel determinations in duplicate flasks of media.
The change in reaction to phenolphthalein is expressed as cubic centimeters
acid (+) or alkali (-) per 100 c.c, media, and the increase in ammonia con
tent in milligrams per 100 c.c. media. The percentage of ammonia nitrogen
(increase) to the total nitrogen of the un inoculated controls is given, and also
the cubic centimeters of N/50 NaOH required to neutralize the acid liberated
from ethyl butyrate in twenty-four hours at 37 C. by 1 C.c. of the filtered cul
ture, and all the bacteria separated from the culture, respectively. The media
and the ester gave uniformly negative results.

The theoretical total esterase activity is theoretically 100 times that expressed
in the table, for but 1 C.c. (1/100) of the total filtrate was used. On the other
hand, all the bacteria separated from the filtrate were examined for esterase
activity.

5. To appear in Jour. Infect. Dis" 1914.
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The growth in dextrose broth was uniformly greater than the
corresponding plain (dextrose-free) broth of the same date, hence
the difference in esterase activity between the plain and dextrose
filtrates shown in the chart is, in part at least, due to this factor.

The bacteria, killed with toluol, recovered by scraping the Berke
feld filter, showed but little esterase activity.

A second experiment was made to determine the esterase activ
ity of larger numbers of typhoid bacilli than could be recovered from
the broth cultures. For this purpose six dextrose and six plain
agar slants, each of 1.5 by 5 em. surface, approximately, were inocu
lated with the "plain" and "dextrose" strains, respectively, and incu
bated forty-eight hours at 37 C. The bacterial growth was washed
off into toluol water and tested in the same manner.

The "plain-agar" culture required 2.40 C.c. N/50 NaOH to
neutralize the acid liberated from the ethyl butyrate at the end of
forty-eight hours' incubation, while the "dextrose-agar" strain
required 2.60 C.c. N/50 NaOH to effect neutralization.

SUMMARY

The sterile filtrates of plain and dextrose broth cultures of typhoid
bacilli liberate acid from ethyl butyrate.

The liberation of this acid is due to the esterase activity of a
ferment present in these filtrates.

The esterase activity of the filtrates appears to be greater than
that of the bacteria separated from the filtrates.
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